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CUPPER d- ﬂUINU‘LINﬂLATE

. FUNGICIDE

AC‘I’IVE INGREDIEN‘I’

L

"‘t:fg:‘""- o COPPER 8. QUNOUNOLATE ......95.0% - ¢ BPAEST. NO,
ot | .- INERT INGREDIENTS: ... . 50% yTs0p01

-

TOTAL 100.0%

WARNING! KEEP OUT OF REACH OF CHILDREN
THE FUGICIOE 1S SXLO TO FORMULATORS FOR MAMUFACTLRIMG PURPQSES MN0 TO APPLICATORS HHO MAY WISH
T0 PREPARE THEIR OUN DISPERSION OR SOLUBILIZED SYSTEM

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS & DQMESTIC ANIMALS
: CAUTION
Harmiul if swallowed. Avoid contamination of food and contact with

* skin, eyes. If swallowed, drink large valume of water and induce

vomiting. If in contact with eyes or skin, flush with water,

ENVIRONMENTAL HAZARDS
This product is toxic 10 fish. Do not apply directly to (akes, streams,

or ponds. Do not contaminats water by cleaning of equipment, or

disposal of wastes. o, 0rCTIONS FOR USE
it Is a violstion of federal law {0 use this product in a manner iﬂcan
sistent with its labeling

STUNAGE AND DISPOSAL
PROHIBITIONS
Do not ~onvamins*e watyr, food, or feed Dy storage or disposal.

Open durnivping is prohiDited.

MET WT.: R ks (40 kg) LOT NO..

PESTICIDE DISPOSAL i
Pesticide. spray mixture or rinstate that can not be used accofd-
ing to label insiructions must be disposed of according to Fed-
eral, State or local procedures under the Resource Conservation

and Recovery Act.
CONTAINER DISPOSAL T
Dispose of linars according to approved Federal, State o focal
procedures under ths Resource Conservation and Recovery AGt,
Dispose of in & sanitary iandiitl or by incineration i permilted by
State and local authorities.
GENERAL

Consult Federal, State, or Local suthorities for approved asitemative
procedures such as limited open ourning.

SEE TECHNICAL BULLETIN FOR COMPOSITION, TOXICITY,

METHOOS OF USE, RESTRICTIONS, AMD EFFECTIVENESS.

TR‘N“BE UCSOA" .NC.
7930 CONVOY COURT
SAN DIEGO, CALIF. 92111
©19 s718110
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COPPER_8-QUINOLINOLATE

Copper 8-Quinolinolste is s copper chelate cospound of 8-quinolinol and 1is
practically non-ionizable. Its copper is bdonded firmly by both primary and
secondary valence linkages, making the cospound very stable.

Copper 8-Quinolinolate as offered by TANABE, U.S.A.,, INC. is a highly stable,
highly effective, low toxicity industrial fungicide. Th2 fungicide is sold to

formulators for manufacturing purposes and to applicators who may wish to
prepare their own dispersion or solubilized systea,

Theoretical figures:

Foraula: Cu{CgHgON)2
Molecular Wt.: 351.85

Contents:
: Copper 8-Quinolinolate ..... 95.0%
(8-quinolinol anion ....... . 77.84%)
(Copper cation .......v00... 17.16%)
Inert ingredients .......... 5.0%

Specifications:

1. Melting point - 210® C with decomposition
2. Boiling point - None
3. Vapor pressure - None
4. Density
Specific gravity ~ 1.68
5. Hydrolysis rate
Solubility in water - 0.8 ppa (at 25¢C)
No hydrolysis in water
Dissociation constant - 1 gu. K = 25.8
Physical State - crystalline powder
Color - Yellowish green
Odor - Odorless
Stability
It is stable at relatively high tesperstures (205°C), and is not
sffected by ultraviolet or other actinic rays.
11, Commercial Components
Copper 8-quinolinolate - 95.0% to 96.0%
Sodium sulfate - 3.2% to 4.8%
".ter - OOB’ to 1.2’

O\D?da\
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Manufactured by Tomono Nohysku Co. Ltd. - Japan
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TANABE U.S.A., INC.

Anajyzrical Procedurest -

1.

3.

,__;

Clectrolysis -~ tor eoppcr deteraination
Apparatus and peagents

D iueu‘o! yois lppauwi

+3 N Sulfuric scid

'Sussinie ssid {analyriesl grads)
-Acetone

Method

Put into the electrolysis pot or retort an accurately weighed
u::n: of sbout 1,4 gms of the sanple and 20 m} of 2 N sulfuric
scid.

When dissocistion i3 complete, introduce 200 m} of water and
1 gm of succinie acid.

Bloctrolyn during 1 hour while mixing, with a ZA electrical
cuzrent,

Yhen electrolytic process is ended, pull the cathode out, wash
it with distilled wvater and scetons and dry it in a drying box
for five minmutes at 105°C.

After cooling in a desiccator, veigh the ssttled copper.

H.x 1o
Copper § » ----;—-—

N x 100 x 3E1.6

| Copper 8-quinoliholate-§ = >z 3.6 , ._fi]’_"‘,usu cu’ﬂ

P is the weight in grams of the sample, r
M i3 the weight in grams of the settled copper.

-

Characterization of the Copper $-Quinolinolate molecule

Trace the WV lroctru of a very dilute solution of
Capipar ARequinolinolate in methylene chloride.

¥ork Detwoen 200 and 450 nanometers.

Maxisum of absorption can be observed at the fellowing:

410 ne, 335nm, 320 nn, 263 nm, and 220 ma

Weter Content

Dry in a drying box st 120°C for ¢ hours. vsiag an ueurncly
Veighed amount of about 2 gus.

Water 1083 can be determined as the 1033 in weight of the u-plc.
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a®
e

b. Sodiux sulfate
Vash the sample vith distilled veter at lesst three times,
and uae the vashings 82 & tept solution. Titrate sodive
sulfacte in the solution with barium chloride (lnClz) and
theo deternine the contant of sodium sulfsie.

:gal:t;;a

Coppar $~Quinolinolate 13 of a lovw order of toxticity and therefore may
be used in masy areas wvhers intimate skin countact or other_types of
man or animil axpoours is pessidla. 1t 15 toals v £Lats1) aud she:
not ba used in areas vhere drainage into lttolll. lakes, ponds, ovr 0. .
forms of running water ia possible.

Ita acute otal toxicity (IDsp) is greater then 3000 mg/kg?) vhen tested
on rats, wvharass ity dermal toxictty is greater than 2000 mg/kg whan
testad on rabbits and is not irritating to tha skin, It 1s considered
slightly irricating to tha syes.

Tascs on birds indicated no harnful effacty wvhen levels up to 10,000
PPm wars consumed, at which point tha tests vere digcontinued.

BEST AVAILABLE Copy |

LDgq (mouse/ip.) 1 67 mg/kg?

!'.l :

Copper $-Quinolinolate is recommended for use {a the preservation of
taxtiles, ropes, twine, conveyor belts, fire hose, paper, vood, plastics,
paints and costinga, and adhesives.

It is zequired to meet the requirements of pumerous 0.3, and Canadian
ailitery specificatione, and i{s allowed for use {a sanitstion preccdures

in meat and poultry el:abltvhnoatc by cthe U.S. Departesnt of Agricultare
vhere dircat foed tsantact is ot likely. It lv acvwpewd by cw U.5. Zaed
and Drug Adsinfstration for use in psper vhich will eome Lat¢ cootaci with
dr:: and fatty foods acd in food harvesting containmers for rav: OgttCnLtutll
produpts.

Copper §-Quinolinclate may be aspplied in tha form of a solubilised syctam

" 4m solvent or squeous applications or it may be applied by didpersing

(with the aseistanoe of suitadlo dispersing agants) (n a sotisfactory,
fine particle formulation in solveit or aqueacus systens.

In the treatment of vood, 4t has baen sccepted foxr use ap a dip or sprey
spplicetion or for pressura treatment snd fuxr woucrviling-wood “rorring

_organisms, surface grovers and variosus lotiag Zuowwty. -

It may be appliad by standard tresting techaiques {m or on sany othar sud-~
stratses.

e p—
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Copper 8~quinolinolate i3 recommended for formulatio 1into
paints, proteotive costing® and adhesives to produce procicts
which are highly resistant to fungal growth,

Adhesives: It is recomamended that levels of from 0,015 to
0.1% by welght of Copper B-quinolinolate be used for the protece
tion of adhesives and glues, based on the weight of the finished
product, to- protecl the product while in the can,

Paints: Copper 8-quinolinolate should be used at levels of
from U.1% to 1.0% based on the volume of the finished product.
The median level ot 0.5 to 0.75% is most generally uszed and has
repained free from mold after two years under conditions where
ordinary paint becomes contaminated after 60 days of exposure.

Copper 8-quinolinclate will impart a2 greenish-yellow color
to white paints. This color is easily obscured by the use of
proper pignentation., Off-whites are produced by the use of
sufficient Titanium dioxide. Reactive pigments should be
avoided,

Use Precautions: Do not use in paints and pigments that
may come into contaot with food and feed,

Mildew Inhibitor for Paper, Paperboard and Textiles:
Copper 8-quinolinolate wi mpart mildew resistance to papers
such as asphalt laminates, wax papers, and packing papers.

The addition of from 0.25 to 0.5% by weight of Cu8 to paper
should provide sufficient fungal protection to paper products.
Copper 8-quinolinolate {s added to the wet presses on paper
machines, size press, and as part of a coating either on or off
the machine or at the calendars counsistent with normal mill
practices, N

Textiles: It {s recommended that from 0.25% to 1.5 2 Copper
8-quInollnoclate (0.045% to 0.272 by weight of copper as metal)
be incorporated into textiles for commercial and or Federal
Specifications requirements,. Water repellent components may bde

......

incorporated with the Copper 8-quinolinoclate if desired,

Treatment of Wood-Dip Treatment: Treatment of wuod inoluAd-
ing the Tollowing representative wooden items: Wooder Ylooring
and decking for trucks, trailers, railroad cars, and. pttios.
Beverage cases, wood rail beams, liadders, wooden shinzles, mine
timbers, interior holds of boats and aillwvork, greenhouse ben-
ches and flats used for growing ornamentals and mushrooms trays
are all arcat where Copper B-quinolinolate has been successfully

used to prevent mildewing.
[BEST AVAILABLE COPY |
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Preparstion of t.,eating solution: A 0.1% to 1.0% by welght
solution of Copper EiquInoEanIAEe In water or amineral spirits
may be prepared using wetting or dispersing agents. Lumber and
wooden containers should be totally submerged in this treating
solution for a period of from 3 seconds to 3 minutes depending
upon the absorption required. Beverage containers are usually
dipped tor a period of 5 seconds while lumber is dipped for 3
minutes. The treated wood should then be drained of excess
solution and allowed to air dry. Protection against mildew and
rotting may be &s long as two years. :

Brushing or agraxinfz The above wood items may be treated
by the same treating solution by brushing or spraying providing
that the process continues to run-otf. It may be necessary to
apply a second coat if absorption is slow or poor,

Pressure Treatment of Wood: Copper B-quinolinolate has been
used In the pressure treating process to prevent rotting. 1In
this case a solubilized type of formulation is preferred although
an extremely fine dispersion is also acceptable., Cured wood is
placed in a pressure treating cylinder and a 0.05% formulation is
used to flood the cylinder., Because settling out is undesirable,
a solubilized or fine dispersion will minimize settling. Pres-
sure is applied as usual and held for various time periods de-~
pendiug on the aizc of the lumber bheing treated, A minimum
retention level of 0.01 lbs. per cubic foot is desirable.

Treatment of Rope: Copper 8-quinolinolate is applied to
rope during the ~arding proocess. A formulation should contain
from 0.25 to 1.0% of Copper B-quinolinolate. When the rope
forming process is complete, a rope will have a very even light
yellow-green color and be protected from rotting fur several
years,

Twine: Twine is treated by passing the tinished twine through
a formulation containing 0.25 to 1.0% Copper 8-quinolinolate. If
a sizing is to be used, this oould be added to the treating solu-
tion.

Conveyor Belis: Because conveyor belts always contain aither
a rubber or slze T'inish, Copper 8-quinolinolate may he added to
this fipisr-. at a level of from 0.25 to 0.5%. If the conveyor
belt is to be made of several layers, each layer should be treated
detfore the tinished conveyor belt is prepared.

Fire-hose: The fire-hose is to be treated befasie.a rubber
iining 1s introduced., See section on Textile Treataent for amounts
to be used., If natural rubber is to be used as the lining, Copper
8-quinolinolate should not be used on the jacket.

I BEST AVAILABLE COPY_I_
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Plastics: Copper B-quinolinolate may beé used in poly-vinyl.
chlorlde by adding it to the plasticizer. A l2vel of 0.5% 13

recommended, It also may be added to poly urethsne foroualtions
before final processing.

Note: Any plastic that does not contain plasticizers 1is

probably only minimally susceptible and may not need a fungicide
to oontrol mildewing. .

BEST AVAILABLE COPY |
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Antimicrobial Activity: -
1. Antifungsl uttvityl")
L Copper $-auinolinolate, ppm
| Fungi Fungistatic Fungicidal
concontration concentration
Aspergilius niger 2 50
Aspergillus orylae - 4 50
. Trichoderna vizaide 2 $0
Myrothociun verrucaria 3 3
Trschophyto;\ nentagraphytes 2 2

in Sabouraud's liquid culture nediuva st 38°C after & dlays
in shake flasks.

£opper g$-quirolinolate, b
_ Inhiditing Killine
Fungi Tyre concentration  concentration

Penicillium sp. GCeneral mold 0.001"
Aoposgillus aigew Conosal meld 0.0%
Aspergillus ustus General mold 0.08 .08
Chaetoriun Textile 0. 002 10.05
globesum Totter , L
Myrothecium Textile 0.20
verrucaria rotter
Hetarzhizium sp. Textile 0.001

TOotter
‘hféhophyton Athletics 0.001

] interdigitale foot fungus

Determined by malt-sgsz-petri dish test. I BEST "lll‘ﬂlf {14




__ TANABE U.S.A., INC,

3. Antidecterial ccttvtty"

: Copper B-quinolinolate, ppa
Bacteris Bacteriostatic Bactericidal
concantration concentration

Escharichis cold 100 |
StaéhyIOcoceua avrTeus 4 &
Streptococcus fasacalis 11 1}
?seudononas sesuginoss 100
Leuconostoc mensentercidas 1 13
?-60

At 37°C after ) édays in trypticase soy broth.

Nozice to Fortulaters:

Alchough Copper 8—Quinolinclate as offered by TARABE U.S.A., INC. is con-
sidered a highiy effective, long lasting snd lov toxicity baterisl, it is

izportant to keep the following factore 13 mind vhen doveloping formulsted
productss

1, All for=ulations .o bs s0ld t0 other cocpanies or organizations
Dust be registered individually with the Environzental 'rotec-
*4{on Agency befors they may be soll,

2. Lzdels vhich ave develeped for foruulitivus must cunfurm to

labels cutrently sccepted by EPA snd to the uses specified
herein. .
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